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Abstract 



PROBLEM TO BE SOLVED: To provide a lighting circuit capable of making a constant current flow through 
light emitting diodes and the value of the current correctly and easily. 

SOLUTION: A constant current circuit 2 is connected in series with a light emitting unit 3 consisting of light 
emitting diodes LED1 1 to LED1 n. The DC power is supplied from a converter circuit 1 to the series circuit of 
the light emitting unit 3 and the constant current circuit 2 while controlling its output voltage so that the voltage 
across terminals of the circuit 2 becomes constant. In constitution like this, a current i passing through the unit 
3 and the circuit 2 is held at a constant value by the current stabilizing action of the inside of the circuit 2. As a 
result, the current passing through the unit 3 is hardly affected by ripples of the output voltage of the circuit 1 
and ambient temperatures as compared with a case that a resistance R1 is used. 
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MHib&#^ K*3fcJ-=y fci&SSMHB&Oifiyija 
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ntts 2 © n ^ > * h £jyi -r s z t zftrnt -r 
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*©{gJ®ffi^C&#JW?#^£ftfc«!5WI©^ 2 © 
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[ft*©t£ffi] w^^-K^M^tfe^ -e©^ 
^ws(±s^©^s$c«c*-rs. c©fc»> ajfcy-r 

&©— 0fl©ili&E£jjsbfc. H7{c^-rifilSSiiiilT©J; 
«^ (V IN ) CiSttU fa-^3^f;n l©flk«a 

©AV-KfcraV^VtfC 1 ^bt^7> 1* 

[0 0 0 3] >y5=->^h^>^^^Q 1©^^ 
20 > K ic&ft U ttftlttEIBD R 1 tJgJiT 

So fMWEIS&D R 1 &3 & CK3&*gtfHgE A 1 ©HWj« 

>S>^Q1, y-f/f-KDU nv^vitci, fflfll 
ES&D R 1 , ^Mtitl^E A 1 43i t^aipSJEjgV 
r-*CJ:!)3>^— J'EIESI a*s««$ix-C^S. * 
t®«*^*-l'LED ! x ~ L E D i ^^^Tifi^J 

30 h3C»lftRlSiSJ>Jt:ffi«U coiawsaKsnfc* 
^jl-^ h 3tntn,R 1 grnV^N'-^llSSl &<Dziy? 

^vcitzPtisX&mKmm-rz. *lx, 

h3 4:ffitfERl©SEfiS^S.^ti«SEAl©2^afeS 

A^fiii© o *» ©^ 2 © \t>m fcrnm? . 

[0 0 0 4] fel±©£3&«fifc©[lS&-e8U $t-f> ^-r 

5o X-f >yf >7 h 7>y^^ Q 1 tftVW?)*? 
40 5£U A*flMEVxNfciBjB«ECJ:*«E«©*^ 

jsgmffi* 5 ^ kd \<d?;— KoffiEscsns. r 

Sfc^-YaJ"— KD 1 £tf-bT3>'T : >tl-C 1 C^ESmiSt 
tfiAL> 3 >r>1f C 1 ©S?Fll:A*tEV r N «t 
•3i^AE#fcB^-r-2>o ^©rnv-T^-tf-C l©iS?P^« 
JEA S 3>^--^S1K1 a©tH^Sffii:b-rit?iJg!^$n 
ti%yt3L-y V 3 iiffilaR 1 tW*&$tl5o CtltiO 
yb3 ©#^7t^^ K L E D i i ~ L E D 

50 [0 0 0 5] ZZX-m 7 ©[5]S&T-(i> Kisnt msE A 1 
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com i <Dxti$m&mmE.mv *. , * s^bt^ > k 

fcS5^$n-CV%S. Ka*MBSEAl©iB2©A. 
*7«ttSEIr.R 1 £^bT^> KC«BK**xfcJe4:fi:o 

jgftR i ©*s?raaffii:*^a:ffiv e *#k«*u < 

«BiHfe*ft**, ^©tu^SE-ess^^^c l© 
i»^llll«E*»JW-r*. 0J*.tt* H 7 ©Eltt;MS«»E 

r- o f £^bv^jEffi£&#£ft-CV^ 1 &©i:-rs. 3 10 
©», S£fftRlS«EftS««I utt* «{S (Vx..*/ 
Rl) T-SfcfcS. h 3liffiMR 1 KHM 

1 £illt,T.SS»EI R £:3?b<&5o d ft 
jfei = >y h 3 ftHDsR-r S*#63fc*W *-FLBDi i ~ 
LED i „ttJ£*«£TK»SftSCi:fc*£4. 
[0 0 0 6] jl*n©£?C, *— KCWt** 

8«EE*JB<&oTb*3. b*>U HP§£ffiffl;*ftS 

>M-*@S§1 aCfcB^fimSr&i: as^fiticrscfc 
«:M£b<>5;V>, C©fc», W&«D9titir4*—Y* 

5 C nfi©^^ 2}— K ftjfiJ0»« Ufc»3t^-f 
1*5*1 *m?!IIMU Mi-yh3aSMt5. Cft 

ffl©JB*lRl«EECD-&tHBW±Tf**» 3Wt— *BH.l 30 
a©m^jSff ©{g«E<b£EI 5 d #T* § 5 <, 
[0 0 0 7] nfi©^^ ;t- KftftaHKM b 

tzftftV-i K3»J*m5>JE« U #6^- '^3aS: 

KfclfcfciU **i*ix»JftR 1 ~RmjWS9JC8HBS.a 

Hffc&fc: tt^ 1 n i ©SB**"-* *— KM L E D x i ~ L 
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So 40 
[0 0 0 8] 

[^H§A J «¥^b«tdi:-rsKS] 07©^THK^ n 
WS-*@S81 ail, »3t^=v h 3fcfi5y8Sttbfctt 

K»ftH3SbTo^«. tC5T\ 17T(t 3 

BB 1 a#*-T y^V^U^i Iz-^CDiitSoTO 

^{Cit^THS&©S&2ptti§VNt)©©, ^©7-f — hVN'y 

1ECU -v7-;i/^^bScfc4 s iiSlt?.oaftv>o d©fc» 50 
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frSjE©«e>o#tt> &«s?ss^©^i4fa©«t>ot 

f <t a ftfitSKi: bT»* < ©fBtt^-f 3f- Kft^UTS* 
£?kbfc*§1§i\ g-M^^-KLED x i ~L E D 
mn ©JH^|qJ«Ett©Jf jotted; ot, gn*»£sf§m 

<D&%ftyj a-- H?ij©?ij ; s©)ii^iPiaffi©-&atfa(c t> 

Rm©£«4ftfiftEI— fcR^U £?ij«©»**' 
K©flS5>J»«BItt bT*)> ^1 5»J4»6JBmf!J© 

tefttttyj *- k ?ij * «sn s s^©« pi - c -r * 

[0 0 10] cmicin^, mmffiM<?>£'th-&&c£-3T 
§&t¥4 3t"— FLED i i~LED m n ©)i*[SlSjE© 

A s **©BS;^tt^e>^bbT b*^ fttr©E3S*)feo 
U4**.*©«*fie*iEfl6*oSJBS:a9; 
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[0 0 12] c^-fl^tlt S«S«i:> 
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^^i:^ ^JL-<v h*Mti5SMtJSbt^3©hv 
>^^*©#il««*lW»-rs»JI**i»i:li:j;r3T3e 

e<s t »j#-r 5 <t a moLt *> *» © k -r 5 . 
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S. 81©h5>S***©*JSW?fcjB2fflh5>5>* 
*®Mffl*?*ttRU »2©h5>S>* *©£«««& 

tfflHCJSIIti. c©««ESfc»H3J:tfJ8 2©h5 

[0014] SiJ©SQS©JK«T? tt % i3®h7>^^ 

*©*J»tf?C^i«<M^a;&ffl*»iftU ^Mtf*i 
g§© 2 o £ a *> ©sS 1 © XtiM & hu IBffiJn;© 

SB3©bv>S?^*«©-S»Ctt«lf S. f£21BM*g© 
g 2 © A^ffilttHUiaffiJa©^ 3 © I- 5 > k. 

T^matlH]E&$:^jEE1-2.*)©i:-rs<. a>;t-*iBC 
[0 0 15] 3££8iJ©*J6©fl5!»-efci:, nxmf®©3g 

\* tamicmmmtm 1 © h 9 >^^^©*smsssb 

JUttttU *l©h5>5>;**©£*«B&©-i|ll4:fM» 
*otih.<ho««iftwit«. ©«*»*:* 1 

®h7>yx^, mfi©§|2©h5'>^^^{c<to-C^ 
ft%ElB&«!JEi&-r3. «H6i=* b i:j£S«t[SB&©, -t 

n-enwist- sfs^-r kju^jb 2 © h 5 > vt, * 

ft*l-3-3ifi5iJt:»JgU C-5 UT»6ft&mffl©»* 
FBI i:S8 2 © h 5 > £ ©K?"J[e]SS<& 3 

-*@ttfc^5>Kfc©Mfc£MC»!»1-S. 3Wt- 
^H8S«ctt^-f <^^>^u^j.u— ££ffifl!U 3>M 

2© h7>$>**©8atoaK8Mi-rs. 

[0 0 16] 

[£gffi0i] *#5W©AWTIl»©**«bS:tt, te^ib^ 
raH£JK^bA s ^UT*)^ii«^©t&^fa:* s ^hb^v^ 
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fc, -€-©mBE©S^btC «fcotlJJ*:WCSSiE©^'fbt 
3F#-f 3 tttt* A©{ft£¥IB! i: SCtlcfe 
5. 01fcfcC©S;^;t£»^<^*T@&£^bT^ 

So e 1 c^-r^wiiissa:, mr©**^ *-kle 

D 1 x ~L E D 1 »a»&fc*|8>|fi.3.= u/ I- 3£*fLT£ 

2 ©tt?"J[e]E&lc*f UT 3 ®S& 1 ©fcB^iS^O U 

TSrSM-TSo #g^--y h 3i:^«^lelE&2©geM^ 
10 $3>n-^lISSl©tB^ai«?FBt:g5«IU 3> 

^n^ns©#t|&^ (v IN ) fc^5>KKSji«ufc« 

[0 0 17] W±©«k3&Hl©jiMTlBlireB\ $fc?\ 

n w?-* (hiss i 2 (dm? r$nE.* i -%.iz 

rwcisiiii^^it©©, sesftsnfc«EE© 

#I&*SW\ »«t-«««i©«#--Sfc&.5J:3««E 
20 tt— t) , *-FLEDi i ~ L E D 

s^eb 2 ^iiifi-r s««t i tt^smuB 2 ©rtaj©m 

«ESSfllf^fflCJ:D-S©fBKfia#SilS. ^©&©^g 

{cjt^T3>yN-— ^[UBicto^mBE©'; yyj^mm 

SS©i5S£(S£:A,if§W-&^fc©i:&3o 
[ 0 0 1 8 ] m 2 tt#»l»©;&*rE»©JIS 1 © HS601I© 
0H,Brcfc»K H 1 ©«£;& J: &JWMbU £*>©"£» 

30 >^^^Q1, & -4 He— K D 1 > 3>7 ; >f-Cl, ftjffll 
IESDR1, «Ug*gffiSEAl*,<kW£i|Mt£ES(V 

2.. tt»©*^*-KLED i i~LED x 

t-ft%a.-y h 3 t^mmm^2 eL^^>^>VC 1 (C 

%@Eft2a©«MjA^ 3>M-^|5IB1 a©fcB77^tii 
«*?4: bT©^StilS§§E AlfflI2 ©A*«CSBttf 
40 4. 

[0 0 19] £C-CS*«®»2 aCo^Ttt£lT©.fc 
d*@B«BEi:-r4. S9(r«E©iK^ (v D ) 
1CS1 Sr^-b-CNPNM© b5>i/*^^Q 2 ©3 1/^7 
^Ctt«U h^>^X^Q2©^^^^S^5>KtC 

^^Q 3©^-^5^-rSo Y^yVT.ZQi 3©jiS. 
f -^*y7> KJCgf^U, Nv>^^^Q3©3U<7^ 
^fg^jx- »v h 3(cjgi^1-5o C©£5&fitfiK©®S&T- 
50 tts HW^iJglaWtU 3>f>*C l©iS 
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-f F 3 t^«S5E@SS2 acDil?flJ[5JieSic#t^$n?.. & 
|B]bT-&£. 

[0 0 2 0] Stt«E[iSS2alib5>> ! ^^Q2i:Q3 
©&H#tJE& £ J; o T # U > F ^ v -£ttifc[lie&©flj<i £: 
Cl©fc«>F-7>^;*#Q3©±«Mi§iC 
h7>^**Q2<D±ftg£S&£jijS-r 3ftSiti:#F 
7 > i/'X * Q 2 i: Q 3 ^ * * fflUJt £ <fc o £ 
nSS^^ttlS. h-5 >$^^^ Q 2 i:Q 3©* U> h 
^-»#©i^lll^bTf#£>ti3c©«ifcfcfc, JHH^jg 
^F =7 > * * Q 3 © n V V *? (C Ep Jo $ ft 3 «ffi©^«j 
CttbTSc^JK©^ •£>©£& -5. i53its =J>M-*[@] 
S§1 a©ffi*SJii:bT©n>^>1tC 1©JSH^S,E 
fc#'i>© U * fix <^T * *M©3c^JE«ca i: 

5«^i--PLED 11 ~LED l „li 1 F5>> 

* q 3 ©^*^ss§a>a-r s ^jg©^^«sstc «t 
o t ;tm-3iti§gi& $ ft s t. K & z> „ 

[002 1 ] E3 \c\±*§m<z&km&(Dm 2 <Dpmm 

®m&m*7jk bfc. ^ 2 t^-THES-Ciis n{ft£T©#g 
^^■-HED ! i~LED ! n £ifi?iJg^U ft 
y F 3£«|E£bT^fe= Cft£*fbT0 3©ls]S& 
nxmifflM^^-FLEDi^LED 
mn &nf@-foifi3'iJjgMU .Tftf;:J^Tf#?>ftfem<ll 
©^Tt^^-K^J^^iJfclSHab, Ma-^3a 
£«/?S;bT^S„ -©<fc5&«J5£©2iS*3.-y F 3 a£ 
*f*S-rs;fc«K 03©[HSST*(i, Ig»a:£E©#t^ (V 
d) CJ&M£ftfc««tMCS 1 S'^jgCSlC^© 
n i/ >? * t ^-^ t ifimmz titz N P Nfco F z> y vt. 
*Q10fc N F7>i>;** 1 0©^— ^{c^-©^— 
g$s£ftfcmfla© F^>^**Q 1 l-vQlmCioT 
/gS^0SS2 b£#?fi£bT<^S. 

[0 0 2 2]-eut, «*«se i juaoayw-r f 

?'J (LED, !~LEDi„) Cah7>^X^Q 1 1 
©£«SB»*»*W-«x 3!2?iJB©$eftyf tf--K3«J 
(LED 2 i~LED 2 „) Ctth7>^^Q12® 

©m^SMy-f*- F?U©-eft^ft£, 1 o-3oj£ 
««£[h]S&2 b©h^>v^^Q 1 1~Q 1 m©£«ftt£& 
*SM»-r«. C©.fcSfcbT««Sftfc»ifr3.= y h3 
a£Jtl;Sft[el8&2 bfcnws— *|!E&1 acnv^^it 

c i izmmzmm-fZo mivmamfty-t*- kju 

(LED i i~LEDi„) i: F5>^**Q 1 1 ©± 
SMES©SM^4, 3>vt-^EI8Sl artc»w-e»n& 
g*Mii*i§§E A 1 ©ffi^tfcfcbiB? i: bT©SS 2 ©A^fflU 
Cftlft-rs. 3Wt— *EH»1 a©«^(iH2 > 

12 7 ©HISS tiff]— t-rs. 

[0 0 2 3] ^©id*C0 3©lH]S&-C-tt, £««t[3]S§2 
b© F5>S>;**Q 1 0 i: F^>$>X*Q 1 1~Q 1 m 
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a^ft^ft#u> f s. 5— ia»**Wiu h7>^^ 

Q 1 1 ~Q 1 mffl&itSKttt* 1/ > h ? ic 

>v K3 a$r^t-5^1^f>^m©^3fe^^- K?ij 
t * 1/ > F 5 ^-fflW££ £ 43f£flE©as^««E#»E 
ft> &M^*-KLED, 1 ~LED mn ^fS 

a$ns. «??*-r^$»s©rg©4 , "etiE^-rv>sj; 

5tC, *«3fc^-f FLED i i~LED mn ©Ji^ 
lRMtJEtt©«6o*fc «toT^ 1 *»e.»m©^53fc* r 'f 
10 F^Jffl*#ftttff©^fHfi#fr&5J3&oTL£? 

[0 0 2 4] U*L*l/>F5 7-lal»fc:*SVvtHU SB 

2© F^>^:**©^5. v*ffim<Dltm£, 3 1/^^ 

x\ m3^co b7>z?x#Q i o&m i © h7>^ 

h-7>i^*Q 1 1 ~Q 1 m#^2© h5>^^^ 
Cti3t5..CCDfc», §b7>^^Q 1 1~Q lm 
20 ©*S^gS^iiJ@f S^tv^tl©«M©«{i, HK«J 
=&^7 l 6^*-h*^J©llM*[qlS 1 E©^r»tfiS©»#& 
StJ-ftV^. *Ofg*, *#S*y>f 3r— FLED i i ~ L 
ED mn ©Jl^(SiaEfiit:lif,ot4 J feo-r*, h7> 
i^*Q 1 0~Q lmtmMliCS 1 ©IS;S*mT% $ 

[0 0 2 5] ifc, «£3fe©[lg&-eH:v -£©tfci7J«JEE^ "T 

w*Ko»»3t^'f*-i«JUftjajii-a««©«[^ 

3te^-f FLED i i ~L E D m „©/«^|qI«E©^ 
ft.£#-3T^fc>oT U* a> tV>aPp1M* s feofe„ b* 1 
bS3©(l]gST-(i, lg 1 *»e>»mO*»3fc^*— 

csaisnfc h v^^^q 1 i~q 1 m©*^> h ^ 

J^gB®jS©^-fbt:J:oT&^S3t^-f ^— FLED a x~ 

[0 0 2 6]*e4b\ 0 3©lHlg§T-tt N 3>yN'— ^0^1 
a©7-f-Fn.^ Sijfflltt, ^SM[HlS& 2 b ©4S? F^* 

©^««[5]g§ 2 b©«Sr?M«Efc£JSYb-f S - i: t «t 5 
«*^[slS&2b-r*©*U'> F ^^-i&#*saff-^©tt 

50 -Y 3t"- F?iJ©?'J«©JlI#ri5«JE©1§r8tffi#^b bfe«-& 
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C*£**Ellltt2 \>V>m ft h'LED 
i i ~ L E D m n©^*ttlWS^ftt5 c i: 

So 

[0 0 2 7] 14 «ctt*«WO^*rialB©» 3 ©USS^J 
©llSSElSr^Ufeo C©H4(C^-ris]SSii v f=-3— ^3J 
-fJl/Ll, 7^f^f->^h7>^*QK ^-f*— K 
Dl, 3>f>tfCl, SiWilSSDRK gUtifHISE 
A 1 *j«tVS^*£E®V r „ f tJ;!)3 W*— * 0g& l 

M^tfUB^E A 1 (Dm 1 ©A*«i*»IMt£E*V 

U B403WWilBl bT-ti, ^Uti^gfgEAl 
1 ©A±)ffl!l(iSip«E?®V r e , S:^ LTn >^> 
■9-C 1 i:^3t--KD KOfiajfcj^t "t©flb© 
3JW\*— ^[18S1 bWESggCTKl^V^y:^, 6©3J 
Wt— #E£§1 ai:|el— 

[0 0 2 8] «»©«*^-f tf-KLEDi i ~ L E D 

b3C£«ttl9B2 cftlKWCttMU C©**J 
Sf«i§nfc»*i=y h 3 t^SifSlHl5§2 c£, 

n^7> h-lt^S^^C^W^- *@8&1 b 
©n>5 ; >itC 1 tJttUT^JCSfitt-j-*. 3J 
b©3>7=>ltC 1 fc^-f KD 1© 
^;&£PNPM© b5>i^*Q 4 i;Q 5©£oc.$; v 
*£S«5U hv Q 4 i;Q 5 ©&••-<-;* 

SMSS"*-*. N^>^^^Q4©nl/^^{ii|^CS 2 

■*tt»*i=s'h3Cj8««. h7>i;x^Q4®3 
^-*IHI*«ttU ^CDh7>^^Q4, Q 

5 * jtwraa c s 2 c «t *) &mffi.®& 2 c £«fi£-r 

[0 0 2 9] >l©l2 4©|piSS(i > ^KWtc, EI2©[s]ES 
<Df6ft3.=.y h 3 h^S^Sll^2 a©««ffi«Siii!fc-J- 
•5«k-5«J5)4bfe*)©T-fef), *©*M&©*rftsttBI2©ia 

h 3 *aa"rs«aE©se^btt^*«Eiai&2 c©* 

U> h 3 5 — ftfECtoTfrfeftS. 0 4©3i> 

H4©0ft"Ctt, *3lfiJ.= v h 3©-i$#</5> KC» 

^ $ n & ®ssjKSS i: 55: o t v ^ 5 . ia^atfi±T- a ^ 5 > 

K©##^*->(iSSffifc:ES£ft-tv\.£. ci©fc 
S4©IllKa:S2©[5lSSfc:lt'<T^7fc^-— v V 3 £ 

So 

[0030] as £tt*&w©jst*riHi»©» 4 o>mm 

©Is]S&0£^bfc. -**-CttWbfcg|2:&»e>BI4©«Pfc: 
^Sftfcawt— *EI» (la, lb) ttJME^-a*/* 
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§£©3 w\--*©$ifirefco;fc. c:ncc*fuT05©a 

>M-*IUgSl cttf&E^a y^S©3J>M-*©#|fiS; 
i:&oT^S. PNPS)©7-f yf>^h7 

>^^Q6©x = v*&mm&te& (V XN ) |cjg|fe 

u -e©ni/i7^$7 4 3-<>33>r;i/L 2©-JS{cjg^-r 

S. ^a-^n-f ;i/L 2©— Hlfcli, 7^-K^7> 

ftfcny^v-y-c 2©— iifc£g$g-rSo 
10 [0 0 3 1] X-f 7f >^h7>^^Q6©^-^ti 
©JffllelSSDR 2 (CtgM-r S. #J0ISIESDR2ad&^K 
2WBSEA2©tH*rtHi:SaRU B«S«MI«EA2© 
2 T3&S A^fi!l©d *>©S! 1 <DXtiM£7 v > K©Mfc 

»*«msv ^o^-f-^>yh7 

>i>;**Q6, 7^3 — ^n^c;i/L 2, y-f^-KDa, 
3>r>tC2, $W0E§D R 2 , SggJtfWSE A 2* 
itfi*tESV r . , t i 5 3 >;t-*IB 1 cSi 
figfS. 18*3.= * h 3h^S3S[5IgS2 a&eaiC&ffi 
U i©Daj>J»«5*ix&«3teJ-=>^ h 3 i:^m«t51S&2 
20 a&3>r>*C 2 tc*f bT^JJCg^-TS. bT\ 
h 3 £:?£ttiSt[H]S§2 a©&HEj&&fU&gll88 
E A 2 © 2 o$5AMoa*i©i 2 ©A*J0Jl£8M?s-f 

s. »y6i=s» h 3 iifemmmmz avmrnzm 

2ffl[siE&i:|Bl— T-feSo 

[0 0 3 2] C©«td3&«lJ^fcbfeE5©[afi&l±, 32 > 
c#»£E3»©fe«>, A^SffiV x „im% 
b 3ft«JE«-rS»3fc^ t-h'LED i i~LE 
D x n ffl«^fRiSE©-&ltaJ; ?) *tt4*CWV%*B^fc 
Mffl^nS. CldT-, 3i >A— ^HiSl ctt, X'T-y^- 

30 >y h7>^*-Q6 &mw®&i>R2fre><DmmM^ 

h5>^^^Q6^ii®bfc/^^«©a;ai^, 7^3 — 
^3J-Y;UL 2 i:^ KD 2t3>r>fC2Cio 
TTJtb, ifi«EC*ai-rS. C©^> 33>t ; >-9-C2© 

i»^rafc^bfc«E£3>^-^i]ssi c ©ai*affii: 
[0033] 02^1^5 ©mii&tt, 

2ai:^3L- S ;h3©[alK«lfiE* s Pl-tfc5*:», S 
2 a©»ft*fc«U1it>fi| bfe^o 
40' 05©@8&{C*V>-rt)#6^=5' h 3S:iijg-r5m 
«E©ge^btt«fl*ll«S 2a©*b>h^5 -IM^fc <£ 
oTfft>tl-So 05©3i>^-?— ^HSgl c ©7-f 

-K^f^HWIttx ^lW2a©8fSiES*U 
> h 3. 7-liB©^U— «>a >«flEtt±©tt"CSfj£fls 

■r s » tcff t> n S 3 £ iZ ft 5 „ 

[0 0 3 4] El 6 Ctt*fSW©^WT!HlK©SB 5 ©Hffi^J 
©|5]SSI3&/TNb7c. 0 2A>e>H6©«-ll]KT-{ot, ^*Sit 
@SSS:*U>h^7-|5IS&*ffifflbT«lJ5SbTV^fc 0 3 
:ftX*rbTia5©0SST-fci:> »Si8fi»EA3ftffifflb 

50 T««*0E&2 dft*jabTv>«. -r*t>%» 
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7> h'lzwtmtz. m^mm^E A3%m-t. mmmm 

H E A 3 (DiHtiM h 5 > f Q 7 ©-<-* tZfgMt 
•5. gliltf^#§EA3©2o;&£>A;>7flJ©?*>©5f§ 1© 
A£flJl£ Q 7 fcffijnRD©&lsSj££j|M^ 

u sg 2 (DAtimz&mmmmv r «, * 2 *<fr lt^7 

VKCgElTfSo C©h5>^;**Q7, ffilnlRD, Wk 

mmm%$iVKZii&Tfm&mmMv * 2 ci!)v ^ 

«^0&2d£#f/#l-£o &:fc\ 3>^-*(h]8&1 ai: 10 
^jl- >y h 3CCO^T(i0 2©0&tHb#tJ})c-C-;i5 
3. 

[0 0 3 5] 3©J;?&^J&i:bfc0 6©[I]j§&©*§l§r, 
£«»St[5]S§2d©F<3gf5T-l£, ffiifiR DCiSH^mflEAMS 
ISSipSEEzEiV r 0 *r 2 ©fcB:*/«EEi:|5]bic&S.J;?> 
f^iftitgEA3i:h7>^;**Q7AWiSTrS. 
T% J£triRD©^?P^Sm*sSiSaWffi®V « * 2 
©ffiftm^bfgJc-^C&fcftiafcf, ffiifiRD&J; 

ss&fc-sgii&tK ^y-rt-FLEDxi-LE 

M-*ls]8&l a©7-f — hvw^f&JfcPfct, 4-*"e©EH» 

fc^atx «sssiai8i2d©ss?wsffis> ^m^ss 

*EE W±©ttT?££{ bf S CfTbn 5 o 
[0 0 3 6] W±OlQS«©KWCtt, n W?-*HS§ 

SSSl/t. bA»U 3WWIBCh5>XCi5 30 

8S£*fU ^flbftSOfeCii^ot^S. bA»U P 
MtftiSEAl, EA2(Cftx.-C^^ — 3>M1/- 
«J8Ut3>yWiB, as^ttg»SC©3WV-* 
S»fcfcif«!fflbT*»*fea:^. 02, 3, 4, 5(0® 
»T?ttx S««[§l»*, ilfflh7>^^ (Q2, Q 
4, Q 1 0) ©31/^, "t— *IHIfcSMaLfc**»£# 

a- v >m, mmmmmtt if , ffe©ff^^© *^>h?7- 40 

IftWtttMOSFET^ *MfflbT4)«to3&V^. 
[0 0 3 7] 0 2, 3, 5C£Wt\ ^«M[e]8& ( 2 

a, 2b) zmmtzmmmcs lcD-mitmmmmm 
&a (v D ) {cg^-rs 3 i:hbTv> So b*>u izm. 

m\s\& (2 a, 2 b) fc«i&3.= y h (3, 3 a) ©^ 

ito^©*^^^^^^**^ ntscsi 
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«I«:««aElHl»*ffifflb-rv^. bA>U &£ttt£&tt 
«l/feJ&!B©*©fcif, ^©IlS&fltfiK#0 6i:||£o£ 

b-c^bfciasso^tt, *«H0Siitsuv^ 

[0 0 3 8] 

[^b^o^jm] *»wcj;4ja*rii»tt % 'j>*< tfc i 

SS©ifi?'J[ilSS{c^fbT, n>yN--^H]SS* i e>, ^SSKEI 
BfiDiK^ BIWE^-^t*: S <fc 5 UMj«EfcfW» b&A 5 

-Ktt, S««.@»rt©*J»»fl^«fcoT»&*i*3BS 
*©ii5^«Mfc£oT>gSiKffif!r;**i£. ccT-n 

-*®i&tt, «««tiH]gs©iffi?Kaffi*s *©^*^[hi 
s&a^s b r tw^ -r s c t wsimtey-^ I— > a >«JE 

BS©IM^fc*»*J-=y h ©£§##<» A^££<b-rs>;r 
[0 0 3 9] *Jtei=v h*»SI-rs«*BU ffi 

«ff©»j *:r;i/©«j«sai:ik£gt*£^*©i:&s. 

SW^**-KfelW£fc»>n«i»|«llL-C 

©1fttfiSA^bbT*)> 7>f- Ksty*fMW&3*vr 

^@BSAi«#t-e§S. 
[0®©®*55:l5iB^] 

[01] *«BB©a*»s:cis^ < mmm^yo * 
[E 2 ] #sswfc <t *ja*r@»©* i ©iy6«?ij©iEiss 

[0 3] 44B«C:J:«jjMTaK©fll2©XIK«i©iaK 

0. 

[04] *««JCJ:5jSy0"lHl8S©*3©fQfi«©lHl» 

0o 

[0 5] *«WCiSjSl*riaB©»4CDfiaS«!eDI5|» 

0o 

[0 6] *^(c«fc5^:TllSS©m5©iyig^J©llfS 

0o 

[0 7 ] ftX©— fl©£XTBB©lBlBia. 
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[0 8] »^-f*-K©ft#£^^fc*t*«*fiife 
*-|BI»H. 

1 : ^|5]S§ 1 a~ 1 c : 3 ws— *[5]g§ 

(AttBIB) 2 : S£«^[51S& 2 a~ 2 d : 
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